Introduction

27
The mechanical procedures for elaborating oil from olives are different from those usual for 28 preparing natural fruit juices. In fact the chemical constitution of these latter is mostly the 29 watery solution of sugars, organic acids and pigments, whereas olive oil is mainly lipid.
30
Overcoming these differences, the nature of olive oil is also the natural juice of the fruit's (Rosenthal, Pyle & Niranjan, 1996) . The olive oil which fulfils the conditions for direct 35 marketing is classified as Virgin Olive Oil (VOO) or Extra Virgin Olive Oil (EVOO). Such compounds quite soluble in water like polyphenols, which stand out by its powerful 48 antioxidant activity. Chlorophylls, aliphatic alcohols and terpenic alcohols are also present 49 (Civantos, 1999a) . We must remember that olive oil is not free from moisture, which can 50 be up to 0.1%, playing an important role in developing microbial changes.
51
The current standards fixed by the International Olive Council differ slightly from that of 52 the European Union (EU), the largest olive oil producer in the world, accounting for more 53 than 80% (International Olive Council, 2015) . In the EU (European Comission, 1991) the 54 Standard needs for EVOO the presence of the fruity attribute and the complete absence of 55 sensory defects, and other physic-chemical characteristics such a free acidity below 0.8%.
56
In contrast, the VOO admits the presence of sensory defects below 3.5 on a scale of 10, and 57 2 % maximum acidity.
58
Those olive oils in which the sensory analysis decides the absence of fruity or/and the 59 presence of sensory defects whose intensities exceed the value 3.5, classifies as Lampante
60
Olive Oil (LOO). Thus, they must undergo refining, getting Refined Olive Oil (ROO).
61
These olive oils are not edible, but only after mixing them with EVOO or VOO and 62 classifies us Olive Oil (OO). OO may be manufactured as specific mixtures or 'coupages', 63 which manufacturers produce according to the market.
64
EVOO is the most reputable olive oil. There is little information on the world production of was the significant amount of 23.5%. Nevertheless, the sum VOO+LOO was 55% of the 75 total production in both years. Table 1 77
76
We must highlight that LOO represents cases of very poor quality. The absence of the 78 fruity attribute, the marked sensory defects, and the acidity above 3.3% are overall signs of 79 great fruit or produce damage at any point in the olive oil elaboration. Nevertheless the 80 largest amount of olive oil with some degree of sensory defect, until 3.5 of maximum 81 intensity, matches to the VOO class. For the Spanish production, VOO accounts a yearly 82 average around 40% of the total (Table 1 ).
83
The current legislation defines the classification and determines the quality of all olive oils 84 commercially available. A part of this shows some intensity of sensory defects, as for 85 VOO. Trading LOO occurs only within the industry, and its intensity of defects is higher 
Sensory quality of olive oil
97
Olive oil sensory quality is described mainly according to volatile compounds, whose 98 detailed description was reported recently (Aparicio, Morales & García 2012 and then released from the olive oil matrix, but they can be native components too 105 remaining within the product (Schreider, 1984) , and participating not only in olive oil 106 odour but also in its flavour.
107
There is also a part on olive oil flavour which is not due to volatile compounds. This is the 108 case of the 'bitter' and 'pungent' attributes, two components that can clearly emphasise the 
161
The second essential part of the sensory quality of olive oil is the sensory defects. The 
168
The main defects that can be detected in certain olive oils, from the highest to the lowest One relevant facet on olive oil sensory defects concerns to fatty acid alkyl esters (FAAEs).
187
FAAEs originate by esterification of free fatty acids with short chain (from one to four with those without specific quality problems.
208
The volatiles involved in the major defects of virgin olive oil have been described by come from the olive or they are produced by microorganisms, which generally has not so 216 far been the main objective in these studies.
217
Each of muddy, mouldy, fusty and vinegary flavours involves many volatile compounds.
218
These are different depending on the produce, according to several authors (Angerosa, However, we have to underline that beyond its organoleptic significance, the data included depend on its conditions specific on the above factors.
314
Besides the microbiological contamination after harvesting as well the mechanical damage 315 suffered by the olives before milling, one must see the whole line of olive oil production.
316
After grinding, the master miller, cares on preserving the cleanliness of the different 317 mechanical in contact with the olive paste or the olive oil.
318
One wonders to what extent upgrading the entire production, which is a proven fact from around 55% of the total. In the middle of the last decade this figure was somehow lower.
323
There are several possible considerations about standards changes, which affect the olive 324 oil quality in the statistics. However, it is objective to say there is a long way to avoid the 325 generation of sensory defects in olive oils within the production itself. We believe that 326 progress in this direction should continue.
327
Critical points in elaborating olive oil
328
It is well known that olive oil free of foreign substances is resistant to microbial spoilage, 
335
The mill
336
In the olive mill itself, even after cleaning, traces of moisture, mesocarp, endocarp and 337 seeds may remain. Although the volume inside this is small, this fact may be more common 338 than people thinks, when the cleaning is weak. This waste material affects the next olive batch. An 'old' olive paste fraction altered by microorganisms will join the fresh product,
340
with the consequent risk of defect in the final virgin olive oil (Alba, 2013) . Characterising 341 the microorganisms that act at this point and the specific changes they can induce, remains 342 unknown to the best of our knowledge.
343
The beater
344
When the olive paste contains an inoculum microbial, the paste beating is providing the 345 conditions for microbes growth and the related disturbances. Usually the beating 346 temperature recommended is below 30 °C, although depending on the characteristics of the 347 dough this feature can be at higher limits (Civantos, 1999a) . Sometimes an excessive This possible microbial when beating the olive paste remains not described and not
358
quantified, but it is reasonable to think it happens.
359
Trays, sieves and decanter
360
In this case we will focus on the two-phase system, used mainly. Once completed the 361 beaten of olive paste, a pump pushes it into the centrifugation machinery. The centrifuge 362 must be susceptible of a proper cleaning. However, it is not inconceivable there might be 363 pipe's singularities, difficult to cleaning and potential hot spots prone to microbial growth.
364
After separation of the olive oil from the solid debris and the watery phase within the 365 decanter, the produce passes a series of sieves. Each of these mechanics, the decanter in 366 particular, is susceptible to cleaning defects (Alba, 2013 incorporating sensory defects to olive oil (Gómez-Coca, Moreda, & Pérez-Camino, 2012).
373
As in the precedent mechanic spots, the description and characterisation of the 374 microorganisms acting at these points, and its specific relation with the different olive oil 375 sensory defects remains unreported.
376
Tanks
377
Ideally, the tanks used for olive oil storage from different classes should be free of any 378 material other than olive oil. This means the tanks must be free of contamination from any 379 water fraction or any other matter. However, the olive oil normally has some moisture.
380
Moreover it is usual the condensation of water from the air contained in the tank, due to 381 lowering the environmental temperature, which results in the existence of a watery fraction.
382
This is the ingredient necessary for lipid hydrolysis and free fatty acid (FFA) generation by 383 chemical or enzymatic actions (Alba et al., 1996) . These FFA released can crumble into 384 shorter chain fatty acids, causing bad odours and flavours (Civantos, 1999a) . This is the 
387
The olive mill's microbiology
388
The olive pomace and the olive cake has been the subject of intense microbiological 
